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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1. Claims 1-3, 7-9, and 13 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Handschy et al. (US Patent No. 6507330). 

Regarding Claim 1, Handschy et al. teach a display apparatus comprising: 
a matrix display device comprising a plurality of pixels, an optical state of each pixel 
being defined by particles moving in a fluid between electrodes dependent on a value 
and a polarity of a drive voltage and a duration of a drive period during which the drive 
voltage is present across the pixel (Col. 8, Ln. 27-34, FIG. 1); 

a driver for supplying a sequence of drive voltages across the pixel during 
corresponding successive drive periods (Col. 8, Ln. 27-34, FIG. 1); and 

a DC-balancing circuit comprising a controller for determining a time-average value 
for each pixel used to adjust at least one of the value of the drive voltage and the 
duration of the corresponding drive period, to obtain a substantially zero value of the 
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time-average value for each consecutive field of the pixel (Col. 9, Ln. 31-44, FIGs. 10- 
13), 

wherein the at least one of the value of the drive voltage and the duration of the 
corresponding drive period are adjusted in steps corresponding to sub-fields of the field 
of the pixel (Col. 11, Ln. 2-9, FIG. 4). 

Regarding Claim 2, Handschy et al. teach the display apparatus as claimed in 
claim 1, wherein the DC-balancing circuit further comprises a memory (which is inherent 
because the system keeps track of the electric fields in T1 period and compensate with 
the electric fields in T2 period), and wherein the controller is adapted for summing in the 
memory, for each the drive period of each pixel, a number indicating a multiplication of 
the duration of said drive period and the value of the drive voltage supplied during said 
drive period to said pixel, and adapting the value of the at least one of the value of the 
drive voltage and the duration of the drive period to obtain a value of the number being 
as near-to zero as possible, the number corresponding to the time-average value (Col. 
9, Ln. 31-44, FIGs. 10-13). 

Regarding Claim 3, Handschy et al. teach the display apparatus as claimed in 
claim 1, further comprising: 

a control circuit for driving the matrix display device in a sub-field mode wherein grey 
scales corresponding to the sub-field of each pixel are determined by a number of sub- 
fields receiving the drive voltage during the corresponding field, and wherein the drive 
period is the duration of the number of sub-fields receiving the drive voltage (Col. 11, 
Ln. 2-9, FIG. 4). 
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Regarding Claim 7, Handschy et al. teach the display apparatus as claimed in claim 
1, wherein a desired coloration of the pixel, after an initial period of time required to 
obtain the desired coloration, is substantially independent on the duration of the drive 
period, and wherein the controller is adapted for controlling the duration of the drive 
period to be longer than the initial period when the number indicates that a polarity of 
the drive voltage is opposite to a plurality of an initial drive voltage corresponding to the 
initial period (Col. 12, Ln. 33-41, FIG. 8). 

Regarding Claim 8, Handschy et al. teach the display apparatus as claimed in claim 
7, wherein the controller is adapted for controlling the duration of the drive period not to 
exceed the initial period when the initial period causes the number to change sign (Col. 
13, Ln. 36-50, FIG. 11). 

Regarding Claim 9, Handschy et al. teach the display apparatus as claimed in claim 
1 , wherein a desired coloration of the pixel, after an initial period of time required to 
obtain the desired coloration, is substantially independent on the duration of the drive 
period, and wherein the controller is adapted for controlling the duration of the drive 
period to be substantially identical to the initial period when the number indicates that a 
polarity of the drive voltage is the same as a plurality of an initial drive voltage 
corresponding to the initial period (Col. 13, Ln. 23-35, FIG. 10). 

Regarding Claim 13, Handschy et al. teach a method of driving a matrix display 
device comprising a plurality of pixels, an optical state each pixel being defined by 
particles moving in a fluid between electrodes dependent on a value and a polarity of a 
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drive voltage and a duration of a drive period during which the drive voltage is present 
across the pixel (Col. 8, Ln. 27-34, FIG. 1), the method comprising: 

supplying a sequence of drive voltages across each pixel during corresponding 
successive drive periods (Col. 8, Ln. 27-34, FIG. 1); and 

adjusting at least one of the drive voltage value and the corresponding drive period 
duration for each pixel to obtain a substantially zero value of a time-average value for 
each field of each pixel, based on a product of a drive voltage value and a 
corresponding drive period duration of a previous consecutive field of the pixel (Col. 9, 
Ln. 31-44, FIGs. 10-13), 

wherein the at least one of the drive voltage value and the corresponding drive 
period duration are adjusted in steps corresponding to sub-fields of the field of the pixel 
(Col. 11, Ln.2-9, FIG. 4). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Handschy et al. (US Patent No. 6507330) in view of Admitted Prior Art. 

Regarding Claim 4, Handschy et al. teach the display apparatus as claimed in 
claim 2. 
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However, Handschy et al. do not teach that the controller is adapted for comparing 
an absolute value of the number with a threshold number to supply a reset pulse to the 
pixel when an absolute value of the number for the pixel, surpasses the threshold 
number. 

In the same field of endeavor, Admitted Prior Art teach the display apparatus as 
claimed in claim 2, wherein the controller is adapted for comparing an absolute value of 
the number with a threshold number to supply a reset pulse to the pixel when an 
absolute value of the number for the pixel, surpasses the threshold number (Col. 2, 
[0025]) for the benefit of reducing the degradation of image for only the pixels required 
blanking by reset pulse. 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to combine Handschy et al. teaching of the DC-balancing circuit 
adapting the value of the at least one of the value of the drive voltage and the duration 
of the drive period to obtain a value of the number being as near-to zero as possible to 
Admitted Prior Art teaching of comparing an absolute value of the number with a 
threshold number to supply a reset pulse to the pixel when an absolute value of the 
number for the pixel, surpasses the threshold number in order to benefit of reducing the 
degradation of image for only the pixels required blanking by reset pulse. 
3. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Handschy et al. (US Patent No. 6507330) in view of Abramson et al. (US Patent No. 
6950220). 
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Regarding Claim 5, Handschy et al. teach the display apparatus as claimed in 
claim 2. 

However, Handschy et al. do not teach that the display device further comprises a 
temperature sensor for sensing a temperature of the pixel, and wherein the controller is 
adapted for modifying the number dependent on the temperature. 

In the same field of endeavor, Abramson et al. teach that the display device further 
comprises a temperature sensor for sensing a temperature of the pixel, and wherein the 
controller is adapted for modifying the number dependent on the temperature (Col. 20, 
Ln. 2-7) for the benefit of improving the image quality by compensating the pixel 
temperature. 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to combine Handschy et al. teaching of the DC-balancing circuit 
adapting the value of the at least one of the value of the drive voltage and the duration 
of the drive period to obtain a value of the number being as near-to zero as possible to 
Abramson et al. teaching of a temperature sensor for sensing a temperature of the 
pixel, and wherein the controller is adapted for modifying the number dependent on the 
temperature ) in order to benefit of improving the image quality by eliminating the image 
retention using a DC-balancing circuit with the pixels' temperature compensation circuit. 
4. Claims 6 and 10-12 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Handschy et al. (US Patent No. 6507330) in view of Katase (US Patent No. 
6961047). 
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Regarding Claim 6, Handschy et al. teach the display apparatus as claimed in 
claim 2. 

However, Handschy et al. do not teach that the controller is adapted for modifying 
the number non-linearly dependent on the value of the drive voltage. 

In the same field of endeavor, Katase teaches that the controller is adapted for 
modifying the number non-linearly dependent on the value of the drive voltage (Col. 20, 
Ln. 2-7) for the benefit of improving the image quality by correcting the non-linearity 
dependent on the value of the drive voltage. 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to combine Handschy et al. teaching of the DC-balancing circuit 
adapting the value of the at least one of the value of the drive voltage and the duration 
of the drive period to obtain a value of the number being as near-to zero as possible to 
Katase teaching of modifying the number non-linearly dependent on the value of the 
drive voltage in order to benefit of improving the image quality by eliminating the image 
retention using a DC-balancing circuit with non-linearity dependent on the value of the 
drive voltage. 

Regarding Claim 10, Handschy et al. teach the display apparatus as claimed in 
claim 7. 

However, Handschy et al. do not teach that the display device is an electrophoretic 
display, and wherein the pixel comprises two switching electrodes and a further 
electrode, the driver being adapted for supplying the sequence of drive voltages to the 
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two switching electrodes and the further electrode controlling intermediate optical states 
of the pixel. 

In the same field of endeavor, Katase teaches that the display device is an 
electrophoretic display, and wherein the pixel comprises two switching electrodes and a 
further electrode (Col. 4, Ln. 60-68, Col. 5, Ln. 1-7, FIG.1, & FIG. 2), the driver being 
adapted for supplying the sequence of drive voltages to the two switching electrodes 
and the further electrode controlling intermediate optical states of the pixel (Col. 6, Ln. 
16-25, FIG. 3) for the benefit of applying the DC-balancing circuit to of an 
electrophoretic display. 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to combine Handschy et al. teaching of the DC-balancing circuit 
adapting the value of the at least one of the value of the drive voltage and the duration 
of the drive period to obtain a value of the number being as near-to zero as possible to 
Katase teaching of the essential structures of an electrophoretic display in order to 
benefit of improving the image quality for an electrophoretic display by eliminating the 
image retention using a DC-balancing circuit. 

Regarding Claim 11, Handschy et al. teach the display apparatus as claimed in 
claim 7 wherein the pixel comprises at least two electrodes, and wherein the driver is 
adapted for supplying the sequence of drive voltages between the at least two 
electrodes for setting a grey scale of the pixel by providing a drive voltage lower than a 
usually applied drive voltage which sets a grey level by modulating the duration of the 
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drive period during which the usually applied drive voltage is present (Col. 12, Ln. 33- 
41, FIG. 8). 

However, Handschy et al. do not teach that the display device is an electrophoretic 
display. 

In the same field of endeavor, Katase teaches that the display device is an 
electrophoretic display, and wherein the pixel comprises two switching electrodes and a 
further electrode (Col. 4, Ln. 60-68, Col. 5, Ln. 1-7, FIG.1, & FIG. 2) for the benefit of 
applying the DC-balancing circuit to of an electrophoretic display. 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to combine Handschy et al. teaching of the DC-balancing circuit 
adapting the value of the at least one of the value of the drive voltage and the duration 
of the drive period to obtain a value of the number being as near-to zero as possible to 
Katase teaching of the essential structures of an electrophoretic display in order to 
benefit of improving the image quality for an electrophoretic display by eliminating the 
image retention using a DC-balancing circuit. 

Regarding Claim 12, Handschy et al. teach the display apparatus as claimed in 
claim 1. 

However, Handschy et al. do not teach that the display device is an electrophoretic 
display. 

In the same field of endeavor, Katase teaches that the display device is an 
electrophoretic display, and wherein the pixel comprises two switching electrodes and a 
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further electrode (Col. 4, Ln. 60-68, Col. 5, Ln. 1-7, FIG.1, & FIG. 2) for the benefit of 
applying the DC-balancing circuit to of an electrophoretic display. 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to combine Handschy et al. teaching of the DC-balancing circuit 
adapting the value of the at least one of the value of the drive voltage and the duration 
of the drive period to obtain a value of the number being as near-to zero as possible to 
Katase teaching of the essential structures of an electrophoretic display in order to 
benefit of improving the image quality for an electrophoretic display by eliminating the 
image retention using a DC-balancing circuit. 

Response to Amendment/Remarks 

5. Applicant's arguments, see Page 1 1 filed 04/24/2008 with respect to 35 USC 1 1 2 
First Paragraph Rejection have been fully considered and are persuasive. The 
Rejection of 35 USC 112 First Paragraph has been withdrawn. 

6. Applicant's arguments with respect to claims 1-13 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

The prior arts made of record and not relied upon is considered pertinent to applicant's 
disclosure are: Ayliffe et al. (US Patent No. 4728947), Knapp et al. (US Patent No. 
5684501), and Gates (US Patent No. 7202847). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to VINH T. LAM whose telephone number is (571)270- 
3704. The examiner can normally be reached on M-F (7:30-5:00) EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amare Mengistu can be reached on 571 272 7674. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



A/TL/ 

/Amare Mengistu/ 
Supervisory Patent Examiner, Art Unit 2629 



